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(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to 
manufacture an inorganic board material having emboss 
patterns which is thin-walled and deeply engraved at a 
light weight by forming a recessed area on the front 
surface and an inverted projected area on the ear 
surface with an uneven shape and the same thickness 
at each location. 

SOLUTION: A green sheet, which is to be cured latter, w H : 

is placed between a bottom tool having a shape k ■ .,, „■ 1 

identical to a desired product shape and a top force 

having a bottom tool-inverted shape, thereby molding a — 

product at a specified pressure. As an occasion 
demands, releasant or drain sheet is interposed 
between the bottom tool and top force and the green 
sheet or a release agent is applied thereto. The 
conditions of the shapes are limited by the physical 
properties of the green sheet. When the value LYL is 
defined to be the maximum degree of elongation for the 
green sheet wherein the L stands for the original length 

while the L stands for the value deducted by the original length and produced during a rupture 
time when the green sheet is subjected to a load and pulled up, the press molding element is 
applicable to the following requirements (h/sin9+w/2)/(cos9/sin9h+w/2)=R\ R'<R. Where 9 
stands for a slope riser angle, h stands for a pattern height and w for the width of a flat area. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim 1] A minerals plate which has the shape of toothing characterized by forming a field of 
heights which reversed it with the rear face in a minerals plate which has the shape of toothing 
in a part which is a crevice on a front face by having the shape of toothing and having the same 
thickness by every place. 

[Claim 2] A minerals plate which has the shape of toothing according to claim 1 characterized 
by being the thing to which it is formed in so that it may connect from a flat surface by slant 
face to a field which forms the crevice or heights, and said slant face fills the following formula 
with a part which forms said crevice or heights, and which starts and has an angle, 
(h/sin theta+w / 2) — /(cos theta/sin theta-h+w / 2) =R'R'<R — here — the time of shaping 
of a maximum pace-of-expansion R':green sheet of a theta:slant-face standup angle hrencaustic 
height wrencaustic flat **** Rgreen sheet — a pace of expansion (calculated value) 
[Claim 3] A manufacture method of a minerals plate which has the shape of toothing 
characterized by providing the following Female mold formed so that it might connect from a flat 
surface by slant face to a field which forms the crevice or heights in a part which forms a 
crevice or heights for a green sheet of a thin minerals material The shape of toothing 
characterized by fabricating by putting in a field of heights which reversed it in the rear face in 
a part which is a crevice between punches currently formed in a lower field, and pressing it on a 
front face of said female mold 

[Claim 4] A manufacture method of a minerals plate which has the shape of toothing according 
to claim 3 characterized by being the thing in a slant face connected to a field which forms a 
crevice or heights in said female mold and punch with which it starts and an angle fills the 
following formula. 

(h/sin theta+w / 2) — /(cos theta/sin theta-h+w / 2) =R'R'<R — here — the time of shaping 
of a maximum pace-of-expansion R':green sheet of a theta:slant-face standup angle h:encaustic 
height w:encaustic flat **** Rgreen sheet — a pace of expansion (calculated value) 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] About the minerals plate used for inner 
sheathing of a building, and its manufacture method, especially, this invention is thin, is 
lightweight and relates to the minerals plate which can reduce cost and which has the shape of 
toothing on a front face, and its manufacture method. 
[0002] 

[Description of the Prior Art] Giving an embossing pattern (relief pattern) to the front face for 
the object such as giving a fine sight in manufacture of the minerals plate fabricated with the 
cement hydraulic material etc. from the former, is performed. There are a method of pressing 
the template which has a concavo-convex pattern to the green sheet which milled the slurry of 
a cement hydraulic material, dehydrated when giving an embossing pattern, for example to 
paper-milling material as the grant method, and was formed, and giving embossing to it, and the 
method of pressing the embossing roll which has a concavo-convex pattern in a green sheet, 
and giving embossing. Moreover, a material is slushed or filled up with the method by casting 
into the mold which gave the concavo-convex pattern, and descent of a press die performs 
compression dehydration shaping. 

[0003] By pressurizing on both sides of a sheet-like object between female mold and the punch 
which is the reversal mold, imprinting the configuration of a mold in a sheet-like object and 
giving an embossing pattern to a sheet-like object was performed about a metal plate, paper, 
and a plastic sheet. However, this grant means is not performed in the field of minerals boards, 
such as a paper-milling board which consists of a cement hydraulic material, and an extrusion- 
molding board. This is because the green sheet is remarkably inferior in malleability and ductility 
compared with a metal plate etc. in manufacturing a minerals plate, so a crack crack etc. will 
arise if it cannot carry out such shaping, and the thickness of a minerals plate generally carries 
out press working of sheet metal as it is, since it is thick compared with a metal plate etc. 
[0004] 

[Problem(s) to be Solved by the Invention] Since grant of the embossing pattern by paper 
milling cannot attach a deep concavo-convex pattern when the thickness of the green sheet 
which milled paper is thin, it is low [ the value on a fine sight ] impractical. Moreover, although a 
deep concavo-convex pattern can be attached when the thickness of a green sheet is thick, 
there is a defect that the repeatability of an embossing die is bad and does not serve as a sharp 
pattern. By the method by casting, although the repeatability of a mold is good, a mold must be 
held to the cure of a product, and hardening, in order for this reason productivity is bad and to 
raise productivity, the number of molds must be increased, and there is a defect in which 
equipment cost increases. Since it is an embossing pattern in the inside of the thickness of a 
board by any method and the rear face of a board is a flat surface, in order to attach a deep 
embossing pattern, the thickness of a board must be increased, product weight will increase as 
a result and raw-material cost will also increase by that cause. 

[0005] This invention tends to solve these conventional defects and aims at obtaining the thin 
minerals plate which gave the deep concavo-convex pattern. Moreover, it aims at obtaining the 
thin minerals plate which gave the deep concavo-convex pattern into which neither a crack nor 
a crack goes. Furthermore, this invention aims at offering the manufacture method of the 
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minerals plate which can obtain the thin minerals plate which gave the deep concavo-convex 
pattern. Moreover, this invention aims at offering the manufacture method of the minerals plate 
equipped with the concrete manufacture conditions which can obtain the thin minerals plate 
which gave the deep concavo-convex pattern. 
[0006] 

[Means for Solving the Problem] When it considered as a green sheet, this invention person had 
malleability and extremely low ductility as compared with a metal plate etc., and as a result of 
examining many things about a means to obtain a thin minerals plate which gave a concavo- 
convex pattern of processability deep from a low hydraulic cement material etc., he solved the 
aforementioned technical problem with the following means. 

(1) A minerals plate which has the shape of toothing characterized by forming a field of heights 
which reversed it with the rear face in a minerals plate which has the shape of toothing in a part 
which is a crevice on a front face by having the shape of toothing and having the same 
thickness by every place. 

(2) A minerals plate which has the shape of toothing given [ aforementioned ] in (1) term 
characterized by being the thing to which it is formed in so that it may connect from a flat 
surface by slant face to a field which forms the crevice or heights, and said slant face fills the 
following formula with a part which forms said crevice or heights, and which starts and has an 
angle. 

(h/sin theta+w / 2) — /(cos theta/sin theta-h+w / 2) =R'R'<R — here — the time of shaping 
of a maximum pace-of^expansion R':green sheet of a theta:slant—Face standup angle hrencaustic 
height w:encaustic flat **** R:green sheet — a pace of expansion (calculated value) 
[0007] (3) In a manufacture method of a minerals plate which has the shape of toothing, a green 
sheet of a thin minerals material in a part which forms a crevice or heights Female mold formed 
so that it might connect from a flat surface by slant face to a field which forms the crevice or 
heights, A manufacture method of a minerals plate which has the shape of toothing 
characterized by fabricating by putting in a field of heights which reversed it in the rear face in 
a part which is a crevice between punches currently formed in a lower field, and pressing it on a 
front face of said female mold. 

(4) A manufacture method of a minerals plate which has the shape of toothing given 
[ aforementioned ] in (3) terms characterized by being the thing in a slant face connected to a 
field which forms a crevice or heights in said female mold and punch with which it starts and an 
angle fills the following formula. 

(h/sin theta+w / 2) — /(cos theta/sin theta-h+w / 2) =R'RXR — here — the time of shaping 
of a maximum pace-of^expansion R':green sheet of a theta:slant~face standup angle h:encaustic 
height w:encaustic flat **** R:green sheet — a pace of expansion (calculated value) 
[0008] 

[Embodiment of the Invention] It finds out that this invention will tend to reproduce an 
embossing pattern in a mold faithfully if a thing thin as a green sheet of the material which 
forms a minerals plate is used. Use it, and in that range permitted, if the angle of a stop and the 
part moreover bent is made small, the range where the green sheet of a parenthesis changes 
with processings since malleability and ductility are low like a metal plate It begins and 
completes by finding out that an embossing pattern can be faithfully reproduced in a mold. For 
this reason, it is suitable to form as a minerals plate in this invention about that whose 
thickness is 3-1 0mm. In a less than 3mm thing, thickness runs short of the reinforcement of a 
product and is not practical. Moreover, that to which thickness exceeds 10mm needs to make 
high the pressure which processing takes, and is not practical. As construction material of a 
minerals plate, what is depended on the milling-paper method practical, the thing to depend on 
extrusion molding, and the thing which blended conventional fiber, such as a natural fiber, a 
synthetic fiber, and an inorganic fiber, can be used for the conventional minerals materials, such 
as a cement system, a calcium silicate system, and a gypsum-fibrosum system, as reinforcing 
materials in combination. Moreover, according to the milling-paper method, a thinner green 
sheet can be obtained, but the maximum pace of expansion becomes less than what is 
depended on extrusion molding. 

[0009] The green sheet before cure hardening is put in between female mold with a desired 
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product configuration and the configuration of isomorphism, and a punch with the configuration 
which reversed female mold, and it fabricates in this invention by the predetermined pressure. 
Moreover, it can be used so that the object for mold release, the sheet for scuppers, and a film 
may be made to intervene between a vertical mold and a green sheet if needed or a release 
agent etc. may be applied. The conditions of a configuration are restricted by the physical 
properties of a green sheet. When value LYL which **(ed) length U at the time of the fracture 
when pulling to a green sheet, having applied the load by length L of origin was defined as 
maximum pace-of-expansion [ of a green sheet ] R, as a result of examining a large number, it 
turned out that the element of a press-die configuration should be just applied to the following 
conditions. 

[0010] (h/sin theta+w / 2) — /(cos theta/sin theta-h+w / 2) =R*R'<R — here — the time of 
shaping of a maximum pace-of-expansion R'rgreen sheet of a theta:slant-face standup angle 
hrencaustic height w:encaustic flat **** Rgreen sheet — a pace of expansion (calculated 
value) 

[001 1] the mold element which showed theta, h, and w to drawing 1 here — it is equivalent to a 
"slant-face standup angle", "encaustic height", and "encaustic flat ****", respectively. In 
addition, drawing 1 shows the cross section of a mold element In said formula, h/sintheta is the 
length of a slant face, and the projection length of the slant face which projected cos theta/sin 
theta-h on the horizontal axis. If this relation is expressed by a diagram, it will become like 
drawing 2 . Usually, (h/sintheta)/(cos theta/sin theta-h) =1-/costheta becomes the pace of 
expansion of the green sheet at the time of shaping, if it is R>1-/costheta, it is possible with a 
mold, but mold attachment may become possible even when separating from said conditions 
actually. This is P1 at the time of press initiation, as drawing 2 showed. A point and P2 Since a 
green sheet is fixed and it is lengthened at a point between them, encaustic flat **** (w/2) is 
included, and it is P1. A point and P2 It is to extend a green sheet between [ whole ] points. 
Thereby, the above-mentioned conditional expression is drawn. 

[0012] When conditions are furthermore explained, it is good to make a "slanWace standup 
angle" into 70 degrees or less, and it is 45 degrees - 30 degrees preferably, if it exceeds 70 
degrees, shearing force will work in the slant-face section at the time of a press, and a crack 
will occur in a Plastic solid. Although comparatively good shaping will be performed if it is 45 
degrees or less, the sharpness as lower **** and a pattern is missing in 30 degrees. By 
regulating a press-die configuration by the physical properties (pace of expansion) of a green 
sheet, this invention makes it possible to give an embossing pattern to a minerals plate, and the 
clear-cut embossing pattern of it becomes possible with sheet metal compared with the so- 
called embossing pattern over the minerals plate currently performed conventionally. Moreover, 
in said conditions, you may be w= 0, namely, although a flat portion may not be in the shape of 
toothing and the shape of toothing of an encaustic portion serves as a mountain type or a 
valley type in this case, such conditions may be only about toothing-like some things. 
[0013] With a drawing, if it explains in more detail, drawing 3 shows the activity condition of the 
press at the time of fabricating a minerals plate by this invention, a green sheet 2 is inserted 
between the punch 1 which has a crevice for forming a pattern in an underside, and the female 
mold 3 which has the crevice which reversed the pattern of a punch on the upper surface, and 
it presses. It is P1 in that case. And P2 It is the point which serves as a support at the time of 
press initiation. Drawing 4 is explanatory drawing showing the condition in the middle of the 
press actuation, and two is a green sheetPI. And P2 In a point, it is incurvated [ then / 
deflection and /, ] up, and shaping starts. Since it starts and there is the slant-face section 
with a small angle in this mold, it is P1. And P2 Since the deflection angle in a point is small and 
the force of hauling becomes small, it is P1. And P2 Neither a crack nor a crack enters in a 
point. Drawing 5 is the perspective diagram of the minerals plate 4 manufactured by this 
invention, and drawing 6 shows the A-A' line cross section of the minerals plate of the drawing 
5 , and it has become the crevice (it was reversed) 7 where the rear face learned [ the front 
face ] the part of heights 6 from the configuration. Thus, the height of a pattern can carry out 
to more than the thickness of the board. 
[0014] 

[Example] Hereafter, an example explains this invention concretely. However, this invention is 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_eije 



2004/03/17 



4/4 y<—i> 



not limited only to this example. The following example and the example of a comparison were 
fabricated in the configuration of drawing 4 . The magnitude of the green sheet to be used 
measured the existence of ****** and KIRETSU, and weight using the 1000x1000mm thing. 
It placed and pressed between the female mold of the punch to which it starts using a green 
sheet with a thickness of 3mm by the example 1 maximum pace of expansion R= 1.35 and which 
an angle gives the embossing pattern of 40 degrees, a height of 6mm of a pattern, and 10mm of 
encaustic horizontal levels, and the mold reversed in the aforementioned mold. The 
aforementioned embossing pattern was given to this green sheet The pace of expansion at the 
time of shaping at this time (calculated value) is R-1.18, and fulfilled the conditions of RXR. 
[0015] The aforementioned embossing pattern was formed in this green sheet by placing and 
pressing between the female mold of the punch to which it starts using a green sheet with a 
thickness of 3mm by the same maximum pace of expansion R= 1.35 as example of comparison 1 
example 1 and which an angle gives the embossing pattern of 75 degrees, a height of 3mm of a 
pattern, and 10mm of encaustic horizontal levels, and the mold reversed in the aforementioned 
mold. The pace of expansion at the time of shaping at this time (calculated value) was R -1.70, 
and was R'>R. 

Embossing encaustic attachment by pushing the mold currently performed on this upper surface 
from the former using a green sheet with an example of comparison 2 thickness of 9mm 
performed embossing encaustic attachment of the same depth as an example 1. The result of 
shaping is shown in the 1st table about the product of each **** of a more than. 
[0016] 
[A table 1] 

m i a 





SM 1 


ittKtt i 


Jt«« 2 










4- 1/ -y ©Wis 









[0017] 

[Effect of the Invention] According to this invention, it is thin, and is lightweight and the 
minerals plate which has a clear-cut embossing pattern can be obtained. Since it is clear-cut, 
an embossing pattern is excellent also in a fine sight top, and practicability is high as a minerals 
plate for sheathing and inner packages as a building material. Moreover, since it is thin and 
lightweight, it decreases also in respect of cost. In the manufacture method of the minerals 
plate of this invention, the minerals plate which has the embossing pattern which produced 
neither a crack nor a crack on the occasion of shaping, and was excellent in quality can be 
obtained by forming the slant-face section in an encaustic portion. Productivity is also high, in 
order not to produce the problem on manufacture at all, to be fabricated easily and not to make 
it hold in a mold, when manufacturing in the conditions with which the aforementioned formula is 
filled especially. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The encaustic element cross section of the press female mold used by this 
invention is shown. 

[Drawing 2] Explanatory drawing showing relation, such as height of the pattern of the mold 
used in this invention and an angle of the slant-face section, is shown. 

[Drawing 3] The conceptual diagram at the time of initiation of the press performed using the 
punch and female mold which are used by this invention is shown. 

[Drawing 4] The conceptual diagram showing the condition in the middle of the press by this 
invention is shown. 

[Drawing 5] The perspective diagram of one example of the minerals plate which has the shape 
of toothing of this invention is shown. 

[Drawing 6] The A-A' cross section of the minerals plate of drawing 5 is shown. 

[Drawing 7] The cross section of the conventional minerals plate with an embossing pattern is 

shown. 

[Description of Notations] 

1 Punch 

2 Green Sheet 

3 Female Mold 

4 Minerals Plate 

5 Embossing Encaustic Portion 

P1 The supporting point at the time of press initiation 
P2 The supporting point at the time of press initiation 



[Translation done.] 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 7] 
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h : $ 

R : ^y — Xi/— h<Dgt±faTfm 
R 7 : ^y-^v'- htf!>**WP»W (fffffffi) 
[0 0 1 1] wwT% 0, h, wli, 131 d^LfcSS 

£<DZti?ti r»aiisct>±dS9^j % r««B5£j so 1 
r«»7 9yh»r|ij (c^^-r^o ft*5. Bill, 

iRtoWffiHSr^-rtOT-fcSo «WB*^*5l^X. h/s 
i n 0 «L#lffi<afi£. cos0/s in0 • hllTK^ftt 



(4) 



1 4 4 2 7 9 



t. 0 2Oj:5l-*5o (h/s i n 8) / (c 

os0/sine-h)=i/cos e&tfa&#<D4n) 

— s*s— WWXF&hte*) . R> 1/c o s 0t?$)tt 
»7?yh»* (w/2) ^MPi *&tfP2 ,&<75 

[0012] tsbiz&mz^x&w-rzk. 

*>±#>>aj (is 7 0° £lT\zTZ>Zbfc£<. fii^u 

<tt4 5° -30° "CfctK 70° ^^^L^^^L-^^ 

4 5° «TT*fcixtfit«Wa»*J*JK* s fi : *>tt5*s. 3 
0° STTJiS^ftH*^ UX<0^ir-^ , S^*tSo #38 

Wtt, ^u^ffl*«*^y— h^*tt <{*t**) 

ffiX^tXO^0^^7i?^«^3pj|g^^5 o WIS 

[0 0 13] 0ffifc:J:*K SkK«¥L<tt9J"*-6£. H 
^-T^o Pi &tfP2 ft. :7V*BM&WM;i3fc*. 



X', Pi &tfP2 £t;::^T«*t^Sto s ASw fctffc 

[0 0 14] 

10 5 0 fcftiU **M«:^<D|IK«^^K3estLSt^ 
TiEOUffi^, ttefllfcfc, BB4^0WW^* 
7£Lfc 0 ffli^^y-yy-h^^lilOOOXi 
0 0 0mm^t)^fflt\ ^rU^^^TMs MS 

^^f$0?#R=l- 3 5Xm$ 3mm^^y — h 
SCfe±^t)ftdS4 0° . 6iiiiik « 

20 o^y — >->— b\zttim<n^^#*&m&^^bfrfco 

Z<Dl$<Dj$Mm<DfaXfm (tUMB f*R' =1. 18t 
*>t). R' <RO^SfcLTl^o 

[0015] tfc«M 1 
*Jt«l fcRlC**#tf*R= 1. 3 5T-ff£ 3mm<7) 
^y— ^S/— h*JBV\ 4*,±d5 9ft^7 5 B . mfil^ 
PK£3miru Omm^y^^^ 

30 tt) l*R' =1. 70t^^ R' >R-Cfcofc. 
JfcttW 2 

[0 0 16] 

imi] 



m i s 





mmm i 




itK^J 2 



















[0 0 17] 



*5SWI-J:^tf. lit^^f so 



5 o ^tfxmm&mvtm^wxmmth&tis mt 



(5) 



4*Bfl¥9- 1 4 4 2 7 9 



m-tz>mmmfitit*'&zz t&x$z> 0 4#^> Mie^ 

im2] *&w\z&\,^xm\<^z>m<nm8kv>m£, 
[03] *mwxm\<^±mRxfTm*&imi,x?r?y' 
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[05] *&w<vw&mvt*m^zmmntett<Diw<D 
im7] uM<D^7$xmmtti*mmmtewnmmmz 

1 ±m 

2 >/y->i/-h 

3 Tm 

4 *S8S5Cffi*f 

5 ^**««fflS# 
Pi ^i/^i^iS 

p 2 ^l^lif^Bfo^* 



[01] 



[02] 



h/sine 



case/sine • h 



[05] 



4 




[03] 



1 ±S> 



zzzzz 



zgmgzzzzzgzzzzzzz: 



T 



3T2i 



[04] 



1 -bffl 




[06] 



4 



[07] 



4*t«*1fi# 



